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Homework Set #5
ASTR 201 - Spring 2016


Due: March 18


REMEMBER: You can get information on the planets and Sun from the
book’s appendices.
Write your answers CLEARLY and SHOW YOUR WORK.
1. Dating Lunar Rocks (6 pts.) You are analyzing Moon rocks that contain small
amounts of uranium 238, which decays into lead with a half-life of 4.468 billion years. See
Math Tools 8.1 for help on radioactive decay.
a) In a rock from the lunar highlands, you determine that 55% of the original uranium
238 remains, while 45% has decayed into lead. How old is the rock?
b) In a rock from the lunar maria, you find that 63% of the original uranium 238 remains,
while the other 37% has decayed into lead. Is this rock older or younger than the highlands
rock? By how much?
2. Crater Counting on the MOON! (10 pts.) We are going to use the number of
craters in a certain range of sizes from an area of the moon to estimate its age. We will
use medium size craters (not too small that we can’t see them, and not so large that they
are rare).
a) Take a ruler and identify the craters with diameters between 1/16th and 2/16ths of an
inch (corresponding to 4 and 8 km diameters), and write your count.
b) The area you were looking at was 1.9× 105 km2. How long is each side of the picture?
Convert your crater count into the crater density: “craters per million km2”.
c) Plot your point on the attached graph (using 6 km for your average crater diameter)
and estimate the age of the terrain these craters are on. Make sure you understand that
this is a logarithmic plot.


3. Escape Velocity (8 pts.) Verify the escape velocity from the surfaces of Earth and
Jupiter that can be found in Appendix 4, and calculate the escape velocity from the surface
of the Sun for comparison. (SHOW YOUR WORK.) Also calculate the average speed of








a hydrogen molecule (H2) and a carbon dioxide molecule (CO2) from these planets using
the average surface temperature in the appendix. As a rule of thumb, a gas is held in the
atmosphere if the escape velocity is more than 6 times the average speed of the molecule.
Do your results agree with our knowledge of the atmospheres (or lack of atmosphere)?
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